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Abstract 
In this paper, a programmable logic controller experiment set for education was designed. First aim is designing a set with same 
sample experiment blocks, which are used mostly. With integrated sample experiment blocks there is no need for external 
equipment for experiments. Users only write own codes for PLC control and uses internal blocks. With internal blocks user needs 
less connection to compose experiment circuit.  Integral components make experiment electrically safer. The second goal is 
making design compatible with other equipment. For increasing compatibility, some energy supply ports and data ports are put 
set.  Another aim is cost of experiment set. The design must be completed minimum cost. 
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1. Introduction 
The use of PLC equipment has been increasing day by day being parallel to progress in the systems of controls 
nowadays. Besides having technological advantages of using PLC, it also decreases the prices in the advanced level 
and complex control systems. 
The PLC education, which is done by practicing in the laboratories, will increase the success of the students in 
this subject who attends to vocational high schools. For this aim, the electric control laboratory PLC education set, 
which is the subject of this thesis, is considered. 
In this set, DC Motor and Encoder, Stepper Motor and Traffic Lights Module were used for basic PLC education. 
These elements are fixed in the set and their tips are uplifted on to the set. So, students will be given education about 
programming of PLC and connection of the circuit elements on to the set. 
DC relays are connected to the PLC's exit tips on the set. So, PLC's exits will be saved and control practices will 
be done except set by using the contacts of relays. 
In addition, different DC voltage sources are needed to perform experiments on board. To obtain this DC 
voltages there are voltage sources on board. With these on board sources, there is no need to external sources. Inside 
the set S7-200 CPU 212 PLC was used that the SIEMENS firm manufactured, this PLC is enough for the education 
at the basic level <ÕOPD](dREDQWHSH0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2. Materials and Methods 
2.1. PLC 
Programmable logic controller (PLC) was produces for use generally in industrial environments. For different 
control processes many input and output ports are integrated on PLC. In addition to this some communication 
protocols which are being used in industrial application, are present on PLC. As a short description PLC is a micro 
computer which has communication protocols, input and output ports to control and manage the processes or 
systems (Çetin, R., 2005) . Figure 1 shows the basic internal structure of PLC. 
 
 
 
 
 
 
 
 
 
 
 
Our design is based on Siemens S7-200 CPU 212 PLC. General features of PLC were shown in Table 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Internal Structure of PLC 
Table 1. General Features of PLC 
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PLC needs DC voltage supply as shown in Table 1. Chosen PLC has eight input connection and  six output 
connections. All these connection works under +24 Volt (Siemens, 2003). 
2.2. Modules 
Many internal experiment set modules are designed such as DC motor and encoder, stepper motor and traffic 
light simulators. These all modules can be controlled by PLC program without any external component. For other 
experiment modules all inputs and outputs are connected with a relay. User connects own modules and runs the 
system without any electrical damages. Relays prevent the PLC set from electrically overloads <ÕOPD] (
dREDQWHSH0.  
2.2.1. DC Motor and Encoder Module 
Because of highly usage potential of DC motors in industry, this module is added to the set. The connection of 
DC motor was put on the set shown in Figure 2 so user can choose the connection form. For different control 
method applications, 5, 12 and 24 Volt outputs are put on set. Choosing different voltage supplies and algorithms 
motor can control sensitively by PLC <ÕOPD](dREDQWHSH0. 
Encoder which is connected on motor shaft generates square frequency signal. The frequency value of this signal 
corresponds the velocity of the motor. Encoder outputs are read from PLC and control algorithm runs the motor 
according to the velocity feedback.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2.2. Stepper Motor Module 
For applications such as half step or full step running, a stepper motor is attached to the experiment set. Stepper 
motor application can be performed on this module shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Internal and external view of the DC motor 
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2.2.3. Traffic Lights Module 
Another module, traffic lights can be used timing experiments. As shown in Figure 4 some group of lights are put 
on the module. Each lamp on the module has a connection for the experiments <ÕOPD](dREDQWHSH0.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3. Education Set 
At design phase many PLC education set was examined and modules was determined to meet our needs. Visual 
and electronic design drawings are done with CorelDraw, AutoCAD and Proteus. Required Plexiglas plate are cut 
according to our drawings. Figure 5 shows experiment set. All modules are put on related location on the experiment 
set. Power regulators, relays, PLC and the connectors are located with the explanation texts. Also for security 
precautions fuses are connected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Conclusions 
With the PLC experiment set user can form the applications on experiment set using internal modules. Portability 
of the experiment set and with internal modules makes the learning process easier. For the experimental tests of PLC 
set are successfully done. All modules input and output ports are tested with sample applications.   
 
Figure 4. Internal and external view of the stepper motor 
Figure 5. View of the experiment set and the drawing 
498  Erdal Yilmaz and Sevan Katrancioglu / Procedia - Social and Behavioral Sciences 28 (2011) 494 – 498
4. Acknowledgment 
Thanks to Marmara University Technical Education Department for providing PLC and thanks TEKO electronic 
for technical supports. 
References 
Kheiralla, A., F., Siddig, O., Elhaj Mokhtar, A., A., Esameldeen, M., Abdalla, O., (2007). “Design and Development of a Low Cost 
Programmable Logic Controller Workbench for Education Purposes”, Proceedings of the International Conference on Engineering Education 
- ICEE-2007, Coimbra, Portugal. 
Dickinson, A., Johnson, D.M. (2006). “A Low-Cost Programmable Logic Control (PLC) Trainer for Use in a University Agricultural Electricity 
Course”, Journal of Agriculture Technology, Management and Education, Vol.21. 
Birbir, Y., Nogay, H.S., (2008) "Design and Implementation of PLC-Based Monitoring Control System for Three-Phase Induction Motors Fed by 
PWM Inverter", International Journal of Systems Applications, Engineering & Development Issue 3, Volume 2. 
Barrett, M., (2008) "The design of a Portable Programmable Logic Controller (PLC) Training System For Use Outside of The Automation 
Laboratory", International Symposium for Engineering Education, Dublin City University, Ireland 
Yilmaz, E., Çobantepe, M., (2010) "The Design of PLC Education Set", BSc Project. 
Çetin, R., (2005) "S7-200 PLC' lerle Otomasyon", ISBN: 9752888399, 2-218. 
Siemens, (2003) "SIMATIC S7-3URJUDPODQDELOLU2WRPDV\RQ&LKD]Õ.XOODQÕPNÕODYX]X-459. 
